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In preparing vegetable fibers of a woody 
character, such as spruce, hemlock, flax straw, 
and bagasse, for paper-making, it is com 
mon to treat the woody material with cer 
tain chemicals to remove the ligneous mat 
ter enveloping the fibers in a natural state. 
This chemical treatment is sometimes techni 
cally referred to as “cooking' the fibers. 
When the fibers are overcooked, they are 

converted into oxy-cellulose unsuitable for 
paper-making, whereas, when properly 
cooked, they constitute a true cellulose highly 
valuable for paper-making and other pur 
poses. In all known processes for cooking 
fibers some of the fibers are overcooked and 
reduced to oxy-cellulose, while others, prop 

The 
two (oxy-cellulose and true cellulose) are fre 
quently so intermingled that they Inite 

This 
results in a deterioration of the whole to the 
extent of the amount of the undesirable 
oxy-cellulose present. 
One of the objects of the present invention 

is to overcome the objections due to oxy 
cellulose, whether alone or mixed with true 
cellulose. A further object is to improve the 
character of the cellulose fibers themselves. 
Many woody fibers, after being cooked to 

remove the ligneous matter in which they are 
enveloped, are, in the practical paper-mak 
ing art, submitted to a bleaching action, chlo 
rine gas being an agent frequently employed 
for this purpose. But, in practical opera 
tions, it has been found that this bleaching 
operation by the use of chlorine gas produces 
two highly undesirable results, that is to say, 
it causes a weakening of the fibers and also 
a shrinkage of the fibers sometimes amount 
ing to as much as 10%. 
A further object, therefore, of the present 

invention is to provide a method whereby 
woody fibers may be bleached by the use of chlorine gas or its equivalent without weak 
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ening the fibers, and whereby the shrinkage, 
above indicated, may be largely decreased. 
With these and other objects in view, 

cooked fibers (oxy-cellulose, or true cellulose 
with more or less oxy-cellulose mixed there 
with) are placed in a digester in the presence 
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of a catalytic agent, such as nickel and zinc 
sulphates dissolved in water. The fibers are 
treated in the digester until they are thor 
Oughly impregnated with the catalytic solu 
tion. Said impregnation may be secured ei 
ther at atmospheric pressure or above at 
mospheric pressure. If the impregnation is 
to occur above atmospheric pressure, the di 
gester is closed and the pressure therein 
raised to, say 100 pounds, and maintained 
until the fibers are thoroughly impregnated 
with the catalytic solution. If the pressure 
within the digester is raised by the applica 
tion of heat thereto, steam will be formed 
in the digester, and after the fibers are thor 
oughly impregnated with the catalytic so 
lution the pressure and steam in the digester 
is released, as by a suitable blow-out valve, 
or otherwise. After the fibers are impreg 
nated with the catalytic solution care is taken 
to have sufficient water in the digester to 
cover the fibers. If necessary suicient water 
is added for this purpose, the added water 
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being preferably preheated, so that the con 
tents of the digester after water is added 
will have a temperature of approximately 
225 F. At this point a small amount each 
of kieselguhr, calcium carbonate and mag 
nesium carbonate is then added as carrying 
agents for the nickel and zinc salts, and hy 
drogen gas is introduced into the digester 
near the bottom thereof, and permitted to 
rise freely through the mass, the supply of 
gas being continued until foaming ceases. 
When this point is reached the fibers are 
Separated from the solution and thoroughly 
washed, and are then ready for use in making 
paper. The introduction of the hydrogen gas 
into the digester may be effected either at 
atmospheric pressure or with the pressure in 
the digester raised a few pounds (say from 
5 to 10 pounds) above atmospheric pressure. 
In some instances it will be found that the 
more beneficial results are secured when the 
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hydrogen gas in introduced under such pres- 93 
sure. In either case, care should be taken to 
recover the hydrogen gas that escapes above 
the surface of the fibers in the digester and 
store the same for reuse. 
When fibers are treated as thus far de O) 
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scribed, it will be found that they are of 
quality superior to that of the same fibers 
without such treatment, and it will be found 
that even when approximately pure oxy-cel 
lulose fibers (that is fibers so far overcooked 
that the entire mass is free or nearly free of 
true cellulose) have been so treated they can 
be used for making paper of approximately 
the same quality as that obtained from the 
treated true cellulose fibers, and of a quality 
superior to that obtained through a mixture 
of true cellulose and oxy-cellulose fibers that 
have not been so treated. 

Fibers treated according to the foregoing 
description will not be bleached. When it is 
desired to bleach the fibers, a small quantity 
of sodium perborate is added to the catalytic 
solution, the fibers placed therein and chlo 
rine gas or its equivalent is then introduced 
into the catalytic solution with the fibers 
therein before the introduction of the hydro 
gen gas, and after a short interval of time, 
the hydrogen gas is then introduced. It will 
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be found in this case that the fibers not only 
have their quality as paper-making fibers 
very decidedly increased, but that they will 
be bleached to a clear white. 
While the exact method of procedure and 

quantities of material used may vary within 
limits, the following has been found to give 
excellent results: - 
For each 100 pounds of pulp (whether a 

mixed mass of oxy-cellulose and true cellu 
lose or the oxy-cellulose alone) to be treated, 
8 ounces of nickel sulphate and 1 ounce of 
zinc sulphate are dissolved in 500 pounds of 
water in an ordinary digester, and the pulp is 
placed therein. If the impregnation of the 
fibers with the catalytic solution is to be se 
cured under pressure the digester is closed 
and the pressure raised in the digester (as by 
the application of heat) until such pressure 
reaches approximately 100 pounds, and the 
digester is allowed to stand for approxi 
mately 15 minutes. The pressure is then re 
leased from the digester, as by means of a 
suitable blow-off valve. Sufficient hot water 
is then introduced into the digester so that 
the solution therein will completely cover the 

50 

55 

60 

65 

pulp and be at a temperature of approxi 
mately 225° F. There is then introduced into 
the solution 2 ounces kieselguhr (infusorial 
earth), 4 ounces magnesium carbonate, and 2 
ounces calcium carbonate. The kieselguhr, 
magnesium carbonate and calcium carbonate 
may be introduced into the solution without 
increasing the pressure in the digester above 
atmospheric pressure. Assuming that it is 
not intended to bleach the fibers, hydrogen 
gas is then introduced at or near the bottom 
of the digester through an inserted tube, or 
otherwise, and this introduction of hydrogen 
continued until foaming ceases, the pressure 
in the digester being maintained during the 
introduction of the hydrogen either at atmos 

4. The process of treating woody 
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pheric pressure or a few pounds (say from 
5 to 10 pounds) above atmospheric pressure. 
The hydrogen which escapes from the top of 
the mass being treated is collected and car 
ried off by any suitable means to a suitable 
storage reservoir. After foaming ceases 
from the introduction of the hydrogen, the 
solution is drawn out of the digester and the 
pulp washed, after which it is ready for use 
as in the ordinary practice of paper-making. 

If it is desired to bleach the fibers being 
treated, there is introduced into the catalytic 
solution from 6 to 8 ounces of sodium per 
borate for each 500 pounds of water used in 
the solution and the fibers placed therein. 
Before the hydrogen gas is introduced, chlo 
rine gas or its equivalent is introduced into 
the digester near the bottom thereof through 
a suitable tube or otherwise, and the introduc 
tion thereof continued for a few moments 
(say 3 to 5 minutes), the length of time de 
Eig somewhat on the mass of the fibers 
eing treated, after which, the supply of 

chlorine gas is discontinued, and the hydro 
gen gas introduced, as described above. 

It will be found that the fibers so treated 
are bleached to a clear white, that the mass 
of the fibers has not shrunken, and that the 
fibers themselves not only have not been 
weakened, but that the strength and quality 
as paper-making fibers have been very 
largely increased. 
By the foregoing treatment there is pro 

duced a new product, that is, hydrogenized 
woody fibers of superior quality for paper 
making, as well as chlorinized, hydrogenized 
woody fibers of superior strength and of a 
clear white, and at a cost less than that here 
tofore incident 
grade fibers. 
What is claimed is: 
1. The process of treating vegetable fibers 

which consists in subjecting the same to the 
action of hydrogen in the presence of a cata- . lytic. agent. 

2. The process of treating vegetable fibers 
which consists in subjecting the same to the 
action of hydrogen in the presence of a cata 
lytic agent under pressure. 

3. The process of treating woody fibers 
which consists in subjecting the same to the 
action of hydrogen in the presence of a cata 
lytic agent. 

fibers 
which consists in subjecting the same to the 
action of hydrogen in the presence of a cata 
lytic agent under pressure. 

5. E. process of treating oxy-cellulose 
the action of hydrogen in the presence of a 
catalytic agent. 

6. The process of treating oxy-cellulose 
mixed with cellulose fibers which consists in 
subjecting the same to the action of hydrogen 
in the presence of a catalytic agent. 
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7. The process of treating woody fibers, 
which consists in impregnating the fibers 
with a catalytic solution, and then introduc 
ing hydrogen gas into the mass while in said 
solution. 

8. The process of treating woody fibers 
which consists in dissolving a catalytic agent 
in water, immersing the fibers therein under 
pressure, then releasing the pressure and in 
troducing hydrogen gas into the mass. 

9. The process of treating woody fibers 
which consists in dissolving a catalytic agent 
in water, immersing the fibers therein, where 
by the fibers are impregnated with the solu 
tion, and then introducing hydrogen gas into 
the mass. 

10. The process of treating woody 
which consists in dissolving nickel and zinc 
sulphates in water, immersing the fibers 
therein under pressure, whereby the fibers 
are impregnated with the solution, then re leasing the pressure, and introducing hydro 
gen gas into the mass. 

11. The process of treating woody fibers 
which consists in dissolving nickel and zinc 
salts in water, immersing the fibers in the so 
lution under pressure, whereby the fibers are 
impregnated with the solution, then releas ing the pressure and introducing hydrogen 
gas into the mass. 

12. The process of treating-oxy-cellulose 
fibers which consists in dissolving nickel and 
zinc sulphates in water, immersing the fibers 
in the solution under pressure, maintaining 
the pressure until the fibers are impregnated 
with the solution, then releasing the pres sure and introducing hydrogen gas into the 
solution while the fibers are still immersed 
therein. 

13. The process of treating woody fibers 
which consists in dissolving nickel and zinc 
sulphates in water, in the proportions of 8 
ounces of nickel sulphate and 1 ounce of 
zinc sulphate for each 500 pounds of water, 
immersing the fibers in the solution in a 
closed digester, applying heat thereto until 
the pressure in the digester reaches 100 
pounds, then cutting off the heat and allow 
ing the mass to stand under pressure until 
the fibers are thoroughly impregnated with 
the solution, then releasing the pressure and 
introducing hydrogen gas into the solution 
while the fibers are still immersed therein. 

14. The process of treating woody fibers 
which consists in dissolving a catalytic agent 
in water, immersing the fibers therein, 
whereby the fibers are impregnated with the 
solution, and then introducing hydrogen gas 
into the mass under pressure. 

15. The process of treating woody fibers, which consists in dissolving a catalytic agent 

0.5 

in water, introducing a carrier for the cata 
lytic agent, and then subjecting the mass to 
the action of hydrogen gas. 

16. The process of treating woody fibers 

fibers - 

3 

which consists in dissolving a catalytic agent 
in water, immersing the fibers therein under 
pressure, then releasing the pressure and in 
troducing a carrier for the catalytic agent, 
and then introducing hydrogen gas into the 

a SS. 

17. The process of treating oxy-cellulose 
fibers which consists in impregnating the 
fibers with a nickel and zinc sulphate solu 
tion, introducing a carrier for the nickel and 
Zinc sulphates, and then subjecting the im 
pregnated fibers to the action of hydrogen 
gaS. 

18. The process of treating oxy-cellulose 
fibers which consists in dissolving nickel and 
zinc sulphates in water, immersing the fibers 
therein under pressure, whereby the fibers 
are impregnated with the solution, then re 
leasing the pressure, and introducing a car 
rier for the nickel and zinc sulphates, and 
then introducing hydrogen gas into the mass. 

19. The process of treating oxy-cellulose 
fibers which consists in impregnating the 
fibers with a nickel and zinc sulphate solu 
tion, introducing kieselguhr, magnesium car 
bonate and calcium carbonate into the solu 
tion and then subjecting the fibers to the 
action of hydrogen while immersed in said 
solution. 

20. The process of treating oxy-cellulose 
fibers which consists in dissolving nickel and 
Zinc sulphates in water, immersing the fibers 
therein under pressure, whereby the fibers are 
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impregnated with the solution, then, releas 
ing the pressure and introducing kieselguhr, 
magnesium carbonate and calcium carbonate, 
and then introducing hydrogen gas into the 

aSS. 

21. The process of treating oxy-cellulose 
mixed with cellulose fibers, which consists in impregnating the same with a catalytic 
solution, and then subjecting the mixture to 
the action of hydrogen while immersed in 
said solution. 

22. The process of treating oxy-cellulose 
mixed with cellulose fibers which consists in 
dissolving a catalytic agent in water, im 
mersing the fibers in the solution in a closed 
digester, then applying heat until the pres 
sure in the digester reaches approximately 
100 pounds, then shutting off the heat for ap 
proximately 15 minutes, then releasing the 
steam and pressure from the digester, adding 
water at a temperature to bring the tempera 
ture of the mass in the digester to approxi 
mately 225° F. and in quantity to insure com 
plete immersion of the fibers in the solution, 
and then introducing hydrogen gas into the 
mass until foaming ceases. 

23. The process of treating oxy-cellulose 
mixed with cellulose fibers which consists in dissolving nickel and zinc sulphates i. 
water, impregnating the fibers with the So 
lution, and then subjecting the fibers to the 
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action of hydrogen while immersed in said 
solution. 24. The process of treating oxy-cellulose 
mixed with cellulose fibers which consists in 
dissolving nickel and zinc sulphates in water, 

' immersing the fibers in the solution in a 
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closed digester, then applying heat until the 
pressure in the digester reaches approximate 
ly 100 pounds, then shutting of the heat for 
approximately 15 minutes, then releasing the 
steam from the digester, adding water at a 
temperature to bring the temperature of the 
mass in the digester to approximately 225' 
F. and in quantity to insure complete in 
mersion of the fibers in the solution, and 
then introducing hydrogen gas into the mass 
until foaming ceases. . 25. The process of treating woody fibers which consists in dissolving a catalytic agent 
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in water, immersing the fibers in the solu 
tion in a closed digester, then applying heat 
to raise the pressure in the digester, then 
shutting off the heat for approximately 15 
minutes, then releasing the steam and pres 
sure from the digester, then introducing a 
carrier for the catalytic agent, adding wa 
ter at a temperature to bring the tempera 
ture of the mass in the digester to approxi 
mately 225 F. and in quantity to insure com 
plete immersion of the fibers in the solution, and then introducing hydrogen gas into the 
mass until foaming ceases. 26. The process of treating oxy-cellulose 
fibers which consists in impregnating the fi 
bers with a catalytic solution, adding a car 
rier for the catalytic agent in said solution, 
then bringing the temperature of the solu 
tion to approximately 225 F., and then sub 
jecting the fibers to the action of hydrogen 
while the same are immersed in said solu 
tion. 27. The process of treating oxy-cellulose 
fibers which consists in dissolving a catalytic 
agent in water, immersing the fibers in the 
solution in a closed digester, then applying 
heat to raise the pressure in the digester, then 
shutting off the heat for approximately 15 
minutes, then releasing the steam from the digester, then introducing kieselguhr, mag 
nesium carbonate and calcium carbonate into 
the solution, then adding water at a tempera 
ture to bring the temperature of the mass 
in the digester to approximately 225' F. 
and in quantity to insure complete immer 
sion of the fibers in the solution, and then 

foaming ceases. 
98. The 

mixed with cellulose fibers which consists in 
dissolving nickel and zinc sulphates in wa 
ter, immersing the fibers in the solution in 
a closed digester, then applying heat to raise 
the pressure in the digester, then shutting off 
the heat for approximately 15 minutes, then 
releasing the steam and pressure from the 

process of treating oxy-cellulose 

1,846,098 

digester, then introducing a carrier for the 
nickel and zinc sulphates, adding water at 
a temperature to bring the temperature of 
the mass in the digester to approximately 
225 F. and in quantity to insure complete 
immersion of the fibers in the solution, and then introducing hydrogen gas into the mass 
until foaming ceases. 29. The process of treating woody fibers 
which consists in dissolving nickel and zinc 
sulphates in water, immersing the fibers in 
the solution in a closed digester, then apply 
ing heat until the pressure in the digester 
reaches approximately 100 pounds, then 
shutting of the heat for approximately 15 
minutes, then releasing the steam and pres 
sure from the digester, then introducing 
kieselguhr, magnesium carbonate and calci 
um carbonate into the solution, then adding 
water at a temperature to bring the tempera 
ture of the mass in the digester to approxi 
mately 225°F. and in quantity to insure com 
plete immersion of the fibers in the solution, 
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and then introducing hydrogen gas into the 
mass until foaming ceases. W 

30. The process of treating vegetable fibers 
which consists in successively subjecting the 
same to the action of chlorine gas and hydro 
gen in the presence of a catalytic agent. 

31. The process of treating vegetable fibers 
which consists in successively subjecting the 
same to the action of chlorine gas and hydro 
gen in the presence of a catalytic agent under 
pressure. - . 

32. The process of treating woody fibers 
which consists in successively subjecting the 
same to the action of chlorine gas and hydro 
gen in the presence of a catalytic agent. 
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33. The process of treating woody fibers which consists in successively subjecting the 05 

same to the action of chlorine gas and hydro 
gen in the presence of a catalytic agent under 
pressure. 

34. The FE of treating oxy-cellulose 
fibers which consists in successively subject 
ing the same to the action of chlorine gas and 
hydrogen in the presence of a catalytic agent. 

35. The process of treating oxy-cellulose 
mixed with cellulose fibers which consists in 
successively subjecting the same to the action 

O 
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of chlorine gas and hydrogen in the presence 
of a catalytic agent. 

36. The process of treating woody fibers 
which consists in impregnating the fibers 
with a catalytic solution, and then succes: sively subjecting the fibers to the action of 
chlorine gas and hydrogen while immersed 
in said solution. . . . 
37. The process of treating woody fibers 

which consists in dissolving a catalytic agent 
in water, immersing the fibers therein under 
pressure, then releasing the pressure, and suc 
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cessively introducing chlorine gas and hydro 
gen gas into the mass. - 

38. The process of treating woody fibers 30 
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which consists in dissolving nickel and zinc 
sulphates in water, immersing the fibers there 
in under pressure, whereby the fibers are im 
pregnated with the solution, then releasing 
the pressure and successively introducing 
chlorine gas and hydrogen gas into the mass. 

39. The process of treating woody fibers 
which consists in dissolving nickel and zinc 
salts in water, immersing the fibers in the 
solution under pressure, whereby the fibers 
are impregnated with the solution, then re 
leasing the pressure and successively intro 
ducing chlorine gas and hydrogen gas into 
the mass. 

40. The process of treating woody fibers 
which consists in impregnating the fibers 
with a catalytic solution containing a carrier 
for the catalytic agent, and then successively 
subjecting the fibers to the action of chlorine 
gas and hydrogen while immersed in said 
solution. 

41. The process of treating woody fibers 
which consists in impregnating the fibers 
with a catalytic solution containing sodium 
perborate and a carrier for the catalytic agent, 
and then successively subjecting the fibers to 
the action of chlorine gas and hydrogen while 
immersed in said solution. 

42. The process of treating woody fibers 
which consists in dissolving a catalytic agent 
in water, adding sodium perborate to the 
solution, then immersing the fibers under 
pressure in said solution, then releasing the 
pressure and successively introducing chlo 
rine gas and hydrogen gas into the mass. 

43. The process of treating woody fibers 
which consists in dissolving a catalytic agent 
lin water, adding sodium perborate to the 
solution, then immersing the fibers in said 
solution under pressure of approximately 
100 pounds, then reducing the pressure to 
from 5 to 10 pounds and successively intro 
ducing chlorine gas and hydrogen into the 

8SS. 

44. The process of treating woody fibers 
which consists in dissolving a catalytic agent 
in water, introducing sodium perborate there 
in, then subjecting the fibers in the solution 
to pressure of approximately 100 pounds, 
then reducing the pressure to from 5 to 10 
pounds, then successively introducing chlo 
rine gas and hydrogen gas into the mass, then 
removing the fibers from the solution and 
washing the fibers. 

45. The process of treating woody fibers 
which consists in impregnating the fibers with 
a solution of nickel and zinc sulphates and 
sodium perborate and then successively sub 
jecting the fibers to the action of chlorine 
gas and hydrogen while immersed in said 
solution. 

46. The process of treating oxy-cellulose 
fibers which consists in dissolving nickel and 
zinc sulphates in water, adding to the solu 
tion approximately the same quantity of 

N 

sodium perborate as of the nickel and zinc 
sulphates combined, then immersing the 
fibers in the solution under pressure, main 
taining the pressure until the fibers are im 
pregnated with the solution, and then reduc 
ing the pressure to from 5 to 10 pounds and 
successively introducing chlorine gas and hy 
drogen gas into the solution while the fibers 
are still immersed therein. 

47. The process of treating woody fibers 
which consists in dissolving nickel and zinc 
sulphates and sodium perborate in water in 
the proportions of 8 ounces of nickel 
sulphate, one ounce zinc sulphate and 
approximately 9 ounces of sodium per 
borate to each 500 pounds of water, immers 
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ing the fibers in the solution in a closed di 
gester, applying heat thereto until the pres 
sure in the digester reaches 100 pounds, then 
cutting off the heat and allowing the mass to 
stand under pressure until the fibers are 
thoroughly impregnated with the solution, 
then reducing. the pressure to from 5 to 10 
pounds and successively introducing chlo 
rine and hydrogen gas into the solution while 
the fibers are still immersed therein. 

48. The process of treating woody fibers 
which consists in impregnating the fibers 
with a solution of nickel and zinc sulphates 
and sodium perborate, and then successively 
subjecting the fibers to the action of chlorine 
gas and hydrogen while immersed in said 
solution while maintaining the solution at 
approximately 225 F. 

49. The process of treating woody fibers 
which consists in dissolving a catalytic agent 
together with a like amount of sodium per 
borate in water, impregnating the fibers with 
the solution, and then successively subjecting 
the fibers to the action of chlorine gas and 
hydrogen while immersed in said solution. 

50. The process of treating woody fibers 
which consists in dissolving a catalytic agent 
and a like amount of sodium perborate in 
water, adding a carrier for the catalytic agent, 
impregnating the fibers with the solution, and then successively subjecting the fibers to the 
action of chlorine gas and hydrogen while 
immersed in said solution. 

51. The process of treating woody fibers 
which consists in dissolving a catalytic agent 
together with a like amount of sodium per 
borate in water, immersing the fibers therein 
under pressure, then releasing the pressure 
to, near atmospheric pressure and introduc 
ing a carrier for the catalytic agent and then 
successively introducing chlorine and hydro 
gen gas into the mass. 

52. The process of treating oxy-cellulose 
fibers which consists in dissolving nickel and 
zinc sulphates and a like amount of sodium 
perborate in water, immersing the fibers 
therein under pressure whereby the fibers are 
impregnated with the solution, then reducing 
the pressure, introducing a carrier for the 
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nickel and zinc sulphates and then successive 
ly introducing chlorine and hydrogen gas 
into the mass. . . . . . . . 

53. The process of treating oxy-cellulose 
fibers which consists in dissolving nickel and 
zinc sulphates and a like amount of sodium 
perborate in water, inmersing the fibers un 
der pressure whereby the fibers are impreg 
nated with the solution, then releasing the 
pressure and introducing kieselguhr, mag 
nesium carbonate and calcium carbonate into 
the solution and then successively introducing 
chlorineland hydrogen gas into the mass of 
fibers while in said solution. 

54. The process of treating oxy-cellulose 
mixed with cellulose fibers which consists in 
dissolving a catalytic agent and a like amount 
of sodium perborate in water, immersing the 
fibers in the solution in a closed digester, and 
then applying heat until the pressure in the 
'digester reaches approximately 100 pounds, 
and then shutting off the heat for approxi 
mately 15 minutes, and then releasing steam 
and pressure from the digester, adding water 
at a temperature to bring the temperature of 
the massin the digester to approximately 225° 
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F. and in quantity to insure complete im 
mersion of the fibers in the solution and suc 
cessively introducing chlorine and hydrogen 
into the mass until foaming ceases. 

55. The process of treating oxy-cellulose 
mixed with cellulose fibers which consists in 
dissolving nickel and zinc sulphates and a 
like amount of soduim perborate in water, 
immersing the fibers in the solution in 
a closed digested, and then applying heat 
until the pressure in the digester reaches 
approximately 100 pounds, and then shut 
ting off heat for approximately 15 min 
utes, and then releasing the steam from 
the digester, adding water at a temperature 
to bring the temperature of the mass in the 
digester to approximately 225 F. and in 
quantity to secure complete immersion of the 
fibers in the solution and then successively in 
troducing chlorine and hydrogen gas into the 
mass until foaming ceases. . . . . 

56. The process of treating woody fibers 
which consists in dissolving a catalytic agent 
and a like amount of sodium perborate in 
water, immersing the fibers in the solution in 
a closed digester, and then applying heat to 
raise the pressure in the digester, then shut 
ting off the heat, then releasing the steam and 
pressure from the digester, then introducing 
a carrier for the catalytic agent, adding wa 
ter at a temperature to bring the tempera 
ture of the mass in the digester to 225 F. and 
in quantity to insure complete immersion of 
the fibers in the solution, then introducing 
chlorine gas into the mass and thereafter in 
troducing hydogen gas into the mass until 
foi ceases. : . . . . ... - ...: ' ' ; 

57. e process of treating oxy-cellulose. 
5 fibers which consists in dissolving a catalytic 
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agent and approximately a like amount of so 
dium perborate in water, immersing the 
fibers in the solution in a closed digester and 
raising the pressure in the digester, releasing 
the pressure in the digester, then introducing 
kieselguhr, magnesium carbonate and calci. 
um carbonate into the solution, then adding 
water at a temperature to bring the tempera 
ture of the mass in the digester to approxi 
mately 225 F. and in quantity to secure com 
plete immersion of the fibers in the solution, 
then introducing chlorine gas into the mass, 
and then raising the pressure in the digester 
to approximately 4 pounds and introducing 
hydrogen gas into the mass until feaming 
CeaSeS. 

58. The process of treating oxy-cellulose 
mixed with cellulose fibers which consists in 
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dissolving nickel and zinc sulphates and a . 
like amount of sodium perborate in water, im 
mersing the fibers in the solution in a closed 
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digester, and applying heat to raise the pres 
sure in the digester, then shutting off the heat 
for approximately 15 minutes, then releasing 
steam and pressure from the digester, then 
introducing a carrier for nickel and zinc sul 
phates, adding water at a temperature to 
bring the temperature of the mass in the di 
gester to 225 F. and in quantity to secure 
complete immersion of the fibers in the solu 
tion, and then introducing chlorine gas into 
the mass, and then introducing hydrogen 
gas into the mass under a pressure of ap 
proximately 4 pounds and continuing the 
supply of hydrogen until the foaming ceases. 

59. The process of treating WEE, fibers 
which consists in dissolving nickel and zinc 
sulphates and a like amount of sodium per 
borate in water, immersing the fibers in the 
solution in a closed digester, then applying . 
heat until the pressure in the digester reaches 
approximately 100 pounds, then shutting off 
the heat for approximately 15 minutes, then 
releasing steam and pressure from the diges 
ter, then introducing kieselguhr, magnesium 
carbonate and calcium carbonate into the 

90 

95 

00 

05 

O 

solution, then adding water at a temperature 
to bring the temperature of the mass in the 
digester to approximately 225° F. and in 
quantity sufficient to secure complete immer 
sion of the fibers in the solution, and then 
introducing chlorine gas in the mass and 
thereafter introducing hydrogen gas into 
the mass under pressure and until foaming 
Ce3SeS. . . . . . 

60. A mass of chlorinized 
ized woody fibers. 
In testimony whereof I have signed this specification. 

LOGAN A. DLS. 

and hydrogen 
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30 


